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School-Associated Student Homicides — United States, 1992-2006 


School-associated student homicide events, especially 
those involving multiple victims, generate considerable 
media attention, prompting questions regarding whether 
rates of school-associated violent deaths are increasing and 
regarding the characteristics of such events. During the 
1990s, the rate of school-associated single-victim student 
homicides decreased significantly, whereas rates for school- 
associated homicides in which two or more students were 
killed (i.e., 


Additional studies of such events during the same decade 


multiple-victim homicides) increased (/). 


documented the rarity of lethal school-associated violence 
(2,3). To 1) update temporal trends in rates for school- 
associated student homicides during July 1992—June 2006 
and 2) describe the epidemiologic characteristics of school- 
associated student homicides that occurred during July 
1999-June 2006 (the period for which the most recent 
data are available), CDC analyzed data from the School- 
Associated Violent Death (SAVD) study.* This report 
describes the results of that analysis, which indicated that 
rates of school-associated student homicides decreased dur- 
ing the overall period, July 1992—June 2006, but stabi- 
lized during July 1999-June 2006, when 116 students were 
killed in 109 school-associated homicide events. Although 
school-associated student homicides are rare and represent 
approximately 1% of homicides that occur among school- 
age youths, schools should expand use of comprehensive 
measures to prevent behaviors that often precede fatal vio- 
lence. In addition, comprehensive approaches that address 
risk factors and protective risk factors for violence at the 
individual, family, school, and community levels will help 
address violence both on and off school grounds. 

The SAVD study is conducted by CDC in collaboration 
with the U.S. Department of Education and the U.S. 





* Additional information available at http://www.cdc.gov/ncipe/sch-shooting.hum. 


Department of Justice. The cases of school-associated 
homicide described in this report involved the homicide of 
a student in which the fatal injury occurred 1) on the cam- 
pus of a functioning public or private elementary or sec- 
ondary school in the United States, 2) while the victim was 
on the way to or from regular sessions at such a school, or 
3) while the victim was attending or traveling to or from 
an official school-sponsored event. Cases involved the death 
of at least one student but might have included the deaths 
of nonstudents (e.g., faculty, school staff, family members, 
or community residents). Cases were identified through a 
systematic search of two computerized newspaper and 
broadcast media databases (i.e., Lexis-Nexis and Dialog) 
(2,3). To confirm the facts of each event, a brief interview 
was conducted with at least one law-enforcement officer or 
school official familiar with the event. 

Rates were calculated to estimate the risk for student 
school-associated homicide. Denominators for rate estimates 
were obtained from the U.S. Department of Education’ 
and the U.S. Current Population Survey,’ which provide 
national school-enrollment data. Mortality data from the 
National Center for Health Statistics (NCHS) for the 





Common Core of Data, Private School Universe Survey, available at http 
nces.ed.gov locd 


Aavailable at http://www.census.gov/cps 
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P « 
period July 1999—June 2004° were used as the denomina 


] 


tor to estimate the proportion of homicides among a | schoo 


age children (i.e., aged 5—18 years) that were schoo 
associated. Trends in school-associated homicide rates for 
two periods, july 1992-—June 2006 and July 1999—June 
2006, were assessed using Poisson regression models, with 
a systematic component incorporating year as a linear term 
During July 1999—June 2006, a total of 116 school 
associated homicides occurred among students in ave! 
annual homicide rate of 0.03 per 100,000 students 
were associated with 109 events (Table); approximately 78 
of these deaths occurred on a school campus. Eight of the 
109 events included more than one death. Most homi 


cides included gunshot wounds (65%), stabbing or cut 


0 V0 


ting (27%), and beatings 12%). Calculations using NCHS 


mortality data for July 1999—June 2004 indicated that the 
proportion of homicides among school-age children 
were school associated was 0.96% (i.e., 79 of 8,236 
homicides). 

The mean and median age of decedents was 15 
(range: 6-18 years). Male students, students in senior high 
schools (or schools that combined high-school grades with 
lower grades), students attending schools in central cities, 
and public-school students accounted for the largest pro 


nitt 
Hiiit 


portions of victims. However, rates did not differ si; 


y 
| 
i 


cantly in rural areas compared with urban fringe/larg« 


town** areas or in public schools compared with private schools 

Overall and single-victim school-associated student 
homicide rates decreased significantly during July 1992 
June 2006; both decreased from 0.07 per 100,000 


students to 0.03 per 100,000 students (p<0.001 and 
p = 0.004 by chi-square test, respectively). However, rates 
for overall and single-victim school-associated homicides 
during a more recent period, July 1999—June 2006, did 
not change significantly (Figure). During both periods (July 
1992-June 2006 and July 1999-June 2006), multiple 

victim student homicide rates remained stable. 

Reported by: W Modzeleski, MA, Office of Safe and Drug-Free Schoo! 

US Dept of Education. T Feucht, PhD, M Rand, US Dept of Justice 
JE Hall, PhD, TR Simon, PhD, L Butler, A Taylor, M Hunter, MPH, Dit 
of Violence Prevention, National Center for Injury Prevention and Controi 
MA Anderson, MD, Div of Eme rgenc) and Environmental Health Suvi 

National Center For Environmental Health; L Barrios, DrPH, M Hi 





$ During the period 
for July 2004—June herefore 
were based on homicides that occurred during July 1, 1999—June 

* Acomposite category including |) territories within a consolidated me 
statistical area (CMSA) or metropolitan statistical area (MSA) of 
midsize city defined as urban by the U.S. Census Bureau and 2 incorporated 
places or U.S. census—designated places with a population 


outside a CMSA or an MSA 


s | 
25.000 and k 
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TABLE. Total, single-, and multiple-student school-associated homicide rates* among students aged 5-18 years, by sex and selected 


school characteristics — United States, July 1999—-June 2006 





Total 


Single victim Multiple victims 





No. of 
deaths Rate 


Rate 


Characteristic ratio 


(95% Cl*) 


No. of 
deaths Rate 





Rate 
ratio 


Rate 
ratio 


No. of 


(95% Cl) deaths Rate (95% Cl) 





All students 
Sex 


Female 


1168 0.03 — 
0.01 _ 
Male 0.05 (2.78-6.93) 
School level/grade 
Elementary/middle 
Secondary 

NCES school locale’ 
Central city 

Urban fringe/large town 
Rural small town 
School type 

Private 

Public 


<0.01 
0.08 


(11.86-28.73) 


0.06 (1.80-6.66) 
0.02 (0.40—1.84) 
0.02 — 


0.01 


0.02 (0.50—2.99) 


101 


17 


84 


<0.01 — 


0.03 15 <0.01 


0.01 
0.04 


<0.01 


(3.19-9.04) <0.01 (0.58-4.58) 


(5.79-72.74) 


<0.01 


0.07 (11.34-29.20) 0.01 
0.05 (1.86—7.80) 
0.01 (0.41—2.12) 


0.01 - 


0.01 
<0.01 
<0.01 


(0.37-9.82) 
(0.08-—3.95) 


0.01 
0.01 


<0.01 


(0.43-—2.59) <0.01 





"Per 100,000 students 
. Confidence interval 
~ Associated with 109 events 


National Center for Education Statistics. Includes only data from 1999 to 2004 because information on the number of students enrolled in private schools 


n various locales during 2004-2006 is not available 


MS, Div of Adolescent and School Health, National Center for Chronic 
Disease Prevention and Health Promotion, CD(¢ 


Editorial Note: Homicide is the second leading cause of 


death among youths aged 5-18 years in the United States 
(4). The finding that <1% of all homicides in this popula- 
tion during July 1999—June 2004 were school associated is 
consistent with estimates from previous studies (/,2) and 
indicates that the risk for student-associated homicides in 
schools is very low. 

Overall rates of school-associated student homicide dur- 
ing July 1999-June 2006 are lower than those reported 
when the SAVD study was first conducted (July 1992- 
July 1994). Data for 1999-2006 have patterns that are 


similar to those documented previously, with substantially 


FIGURE. Total, single-, and multiple-student school-associated 
homicide rates* among students aged 5-18 years, by school 
years — United States, July 1992—June 2006 


— Total homicide 
Single homicide 


—— Multiple homicide 





School year 


100,000 students 


higher homicide rates among male students and students 
in urban areas, and homicides involving single victims 
occurring more frequently than those with multiple vic- 
tims (7). SAVD data continue to indicate that individual 
violent events involving numerous homicides, such as the 
1999 event that involved 15 deaths at Columbine High 
School in Colorado, are rare. Most school-associated stu- 
dent homicides continue to involve a single victim and a 
single offender. 

The findings in this report are subject to at least three 
limitations. First, cases were identified through news 
media reports. Therefore, cases not reported in the media 
were not included, and changes over time in media cover- 
age of school-associated violence might have affected the 
trends identified in the study. For example, events involv- 
ing fewer victims might have been less likely to appear in 
media reports and might have been excluded. Second, 
because only 
U.S. schools 


patterns (e.g., 


cases involving students at public or private 
were included, changes in overall schooling 
greater use of home schooling or cooperative 
teaching arrangements) might have resulted in certain stu- 
dent deaths not being included. Finally, the lack of NCHS 
data for 2004-2006 precluded the use of numerator data 
for these study years when calculating the proportion of 
homicides among school-age children that were school 
associated. 

Because each incident of school violence is different, 
lethal school violence cannot be eliminated using a single 
approach. However, research on school-associated violent 


deaths has described patterns in the timing of violent events 
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and the characteristics of incidents and behaviors that pre- 


cede violence (e.g., bullying experiences, suicidal ideation, 


and a high prevalence of threats and warning signs) that 


could be targets for prevention measures (/,5—7). 

Most lethal youth violence does not occur in schools, 
and most acts of youth violence do not lead to death. There- 
fore, youth violence prevention measures should focus on a 
range of aggressive behaviors by addressing risk factors at 
fe 


individual, family, and community levels and in a range of 


locales. Such strategies should be guided by reviews of 


empirically validated prevention programs and guidelines 
for promoting school safety, reducing risk for youth 
violence and suicide, and comprehensive crisis planning 
8—10). Che National Youth Violence Prevention Resource 
Center provides information about youth violence preven- 
tion for students, parents, researchers, and others 
available at http://www.safeyouth.org). 

Partnerships between researchers and community agen- 
cies can help promote use of evidence-based prevention strat- 
egies. CDC funds eight to 10 National Academic Centers 
of Excellence (ACE) on Youth Violence Prevention. ACEs 
involve collaboration among community members and edu- 
cational, justice, and social work partners to develop action 
plans, partnerships, and priorities to prevent youth vio- 
lence in local communities. For example, the Johns Hopkins 
Bloomberg School of Public Health Center for the Preven- 
tion of Youth Violence has developed a comprehensive pro- 
gram to reduce youth violence. Projects include evaluating 
community-based violence interventions and schoolwide 
systems for enhancing positive behaviors, collaborations to 
improve home-visiting programs for families with young 
children, research on alternative strategies for supporting 
parents and family members, community programs for 
youths involved in the juvenile justice system, and collabo- 
rations to increase youth development programs and youth- 
driven solutions to problems. Such partnerships among 
students, parents, schools, law enforcement, research insti- 
tutions, and community mental health and social service 
agencies can improve understanding of local needs and 
selection and implementation of prevention strategies. 
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Update: Potential Exposures 

to Attenuated Vaccine Strain 

Brucella abortus RB51 During 
a Laboratory Proficiency Test — 
United States and Canada, 2007 


In November 2007, New York State Department of 
Health (NYSDOH) officials notified CDC of potential 
exposures to attenuated vaccine strain Brucella abortus RBS| 
(RB51) in multiple clinical laboratories that participated 
in a Laboratory Preparedness Survey (LPS) proficiency test 
(7). NYSDOH conducted a survey of participating labora- 
tories and identified 17 laboratories that reported handling 
the RB51 sample in a manner placing lab workers at 
potential risk for exposure. Subsequently, CDC recom- 
mended that public health officials conduct a review of 
biosafety practices at all LPS-participating laboratories to 
identify any additional RB51 exposures. This report sum- 
marizes the results of investigations in 36 states, two cities, 
one county, and the District of Columbia. As of January 
14, 2008, follow-up by public health officials with LPS- 
participating laboratories throughout the United States 
identified a total of 916 laboratory workers in 254 labora- 
tories with potential RB51 exposure. The results highlight 
the need for routine adherence to recommended biosafety 
practices when working with infectious organisms, particu- 
larly during widespread infectious-disease events, including 
bioterrorism attacks. 

LPS is a voluntary proficiency-testing survey developed 
in partnership with the College of American Pathologists, 
the Association of Public Health Laboratories, and CDC. 
The survey is designed to simulate a scenario in which pres- 


ence of a bioterrorism agent is suspected in a clinical 
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laboratory and to exercise Laboratory Response Network 
LRN) sentinel laboratory protocols* for “rule-out” or 
“referral” of potential bioterrorism agents. RB51 is an 
attenuated vaccine strain of B. abortus used to vaccinate 
cattle against brucellosis; human illness is known to have 
resulted from RB51 vaccine-related exposures (2). During 
October-November 2007, an LPS kit containing simulated 
or modified strains (i.e., attenuated) of pathogens identi- 
fied as potential bioterrorism agents, including RB51 for 
the first time, was distributed to 1,316 laboratories through- 
out the United States and Canada. The LPS kit included 
written instructions stating that all samples should be 
handled inside a Class II biological safety cabinet (BSC) 


with biosafety level 3 (BSL-3) primary barriers and safety 


equipment. The extent of identification and degree of 


manipulation of the LPS samples within each laboratory 
was determined by the laboratory's analytic capabilities. 
Basic laboratory procedures performed included preparing 
specimens for culture by reconstitution and inoculation onto 
appropriate media, preparing and performing a Gram stain, 
and possibly performing biochemical spot/slide tests (e.g., 
oxidase, indole, or catalase). 

On November 27, 2007, CDC was notified by 
NYSDOH officials of potential RB51 exposures during the 
LPS exercise. The exposures reported initially occurred 
after an RB5S1 specimen was mislabeled as a routine 
patient specimen and submitted by an LPS-participating 
laboratory to the New York state bacteriology laboratory. 
As a result, routine benchtop procedures were used by 
NYSDOH laboratory personnel to handle the isolate, 
resulting in 24 laboratorians with potential exposure to 
RBS1. Further investigation by NYSDOH determined that 
16 LPS-participating laboratories in the state had not 
handled the RB51 samples properly, despite correct label- 
ing of the samples. CDC then recommended that all state 
health departments review biosafety practices used by LPS- 
participating laboratories in their states while working with 
the RB51 sample to identify any additional persons who 
were potentially exposed. Canadian health officials also were 
notified of the event because Canadian laboratories partici- 
pated in LPS. To facilitate this review, CDC provided a set 


of questions identifying the types of manipulations and 





*LRN,« 


« 


widespread aerosol-generating procedures that might 
result in exposure. 

Risk-assessment definitions were developed by CDC, 
categorizing the level of exposure risk (e.g., high, low, or 
none) based on the specific laboratory practices performed 
and the proximity of workers to any manipulations or 
aerosol-generating procedures. RB51 exposure was deemed 
to have occurred if the specimen was handled in a manner 
other than the established recommended practice (i.e., 
working inside a Class II BSC using BSL-3 primary barri- 
ers and safety equipment) (3,4). Persons with high-risk 
exposure were defined as those who either 1) performed a 
potentially high-exposure practice (e.g., sniffing bacterio- 
logic cultures), 2) were within 5 feet of any manipulation 
of RB51 on an open bench, or 3) were present in the labo- 
ratory during a widespread aerosol-generating event (e.g., 
vortexing) involving RB51. Persons with low-risk exposure 
were defined as those present in the laboratory when a high- 
risk exposure occurred. Postexposure prophylaxis (PEP) was 
recommended only for persons identified as having high- 
risk exposures but also was offered to those categorized as 
having low-risk exposures. 

To assess the magnitude of this even at the national level, 
on December 11, CDC requested information from state 
health departments regarding the number of LPS- 
participating laboratories in which exposures occurred, the 
number of persons categorized with high- and low-risk 
exposures, and the number of persons recommended to 
receive PEP. States also were asked whether any illnesses 
that occurred in potentially exposed persons were consis- 
tent with brucellosis symptoms. 

Voluntary reports from 36 states, two cities, one county, 
and the District of Columbia identified 254 laboratories 
that had handled the RB51 specimen under conditions 
that resulted in potential exposures. These areas reported 
916 laboratory workers with exposure to RB51, including 


679 (74%) with high-risk exposures and 237 (26%) with 
low-risk exposures. Data regarding the percentage of per- 
sons who received PEP were not available. As of January 
14, no cases of brucellosis related to these exposures had 
been reported to ¢ D¢ . 

Reported by: RS Noe, FNP MPH, WA Bower, MD, PD Diaz, MD, 
LD Rotz, MD, HT Holmes, PhD, EG Resultan, Div of Bioterrorism 
Preparedness and Response, National Center for Preparedness, Detection, 
and Control of Infectious Diseases, CD¢ 

Editorial Note: Laboratory-proficiency testing is an 
accepted assessment tool, not unique to bioterrorism pre- 
paredness, designed to measure performance and improve 
the diagnostic and biosafety expertise of participating labora- 


tories. Proficiency-testing samples containing nonattenuated 
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pathogenic agents such as Mycobacterium tuberculosis and other 
organisms requiring biosafety precautions are sent routinely 
from the College of American Pathologists to approximately 
1,000 laboratories. In 2006, LPS was revised to include 
attenuated organisms such as RB51 that more closely mimic 
those on the CDC list of category A, B, or C bioterrorism 


agents’ after participating LRN sentinel laboratories indi- 


cated a need for a more realistic exercise. Because some of 


the attenuated vaccine strains can cause infection if not 
handled appropriately, the LPS kit shipped to participat- 
ing laboratories included written instructions stating that 
all samples should be handled inside a Class I] BSC with 
BSL-3 primary barriers and safety equipment. All partici- 
pating laboratories confirmed that they had a functioning 
Class II BSC. 

Clinical laboratories routinely encounter hazardous 
organisms (e.g., Neiserria meningitidis or Mycobacterium 
tuberculosis) that require biosafety precautions. Brucellosis 
is the most commonly reported laboratory-acquired bacte- 
rial infection, is easily aerosolized, and has the potential to 
cause acute and chronic illness (2,5—7). Human illness 
associated with the vaccine strain RB51 has been docu- 
mented from inadvertent needle sticks or inoculation of 
conjunctiva or open wounds with RB51 (2,7). Definitions 
for laboratory exposure risk to Brucella spp. and recom 
mendations for PEP have been developed by CDC® and 
were applied to the laboratory-acquired brucellosis cases 
that occurred in Indiana and Minnesota in 2006 (8). 

[he numerous exposures identified during this LPS high- 
lights the importance of adhering to biosafety practices when 
handling samples during proficiency testing and when han- 
dling specimens routinely entering clinical laboratories fot 
identification. Biosafety practices minimize the risk for 
exposure; however inadvertent exposures still can occur 
when infectious agents enter the laboratory. All clinical labo- 
ratories that handle and test unknown specimens should 
establish and adhere to written diagnostic test protocols 


(e.g., American Society of Microbiology guidelines for avian 


influenza or sentinel laboratory guidelines to rule out sus- 


. ; « : 
pected agents of bioterrorism’). These protocols should be 





he CDC list of category A, B, or C bioterrorism agents includes organisms 


red to be priority agents because they can be easily disseminated or 


} 


tted person-to-person, Can Causc high rates of morbidity or mortality 


the potential for major public health effects, can cause public panic and 


disruptions, and require special action for public health preparedness 
s of Brucella, including B. abortus, are listed as category B bioterrorism 
Additional information is available at http://www.bt.cde.gov/agent 
list category isp 
lable at http://www.cdc.gov/ncidod/dbmd/diseaseinto/brucellosis g.htm4 
ymmendations 


« : 
Available at hetp://www.asm.org 


incorporated directly into routine bench procedures and 
should indicate laboratory findings that signal the need for 
increased biosafety precautions (9). 

One lesson from this event is the potential vulnerability 
of laboratorians during large-scale events (e.g., bioterror or 
widespread illness) involving highly lethal infectious agents, 
even when the agent is recognized. During such events, 
additional recommendations for higher-level biosafety prac- 
tices might be needed. When such events occur, exposures 
to highly lethal agents can be minimized by rapid commu- 
nication among laboratories and by rapid implementation 
of situation-specific recommendations (/0). 

Because CDC category A, B, or C bioterrorism agents are 
not often associated with naturally occurring disease, labo- 
ratory professionals might be less familiar with these agents 
than more commonly identified organisms. Laboratory 
readiness should include annual review of biosafety proto- 
cols with particular attention to training laboratorians in 
the characteristics of particular agents and the biosafety 
practices recommended for their handling and testing. For 
example, in routine practice, observance of small, gram- 
negative cocobacilli on Gram stain should alert laboratorians 
to the potential presence of Brucella spp. or Francisella 
tularensis, especially when a patient has symptoms com- 
patible with illness caused by those organisms. Clinicians 
should alert laboratory personnel when specimens are sub- 
mitted from patients with clinical findings suggestive of 
infectious agents that pose a threat to laboratorians during 
handling. 

Exercises such as LPS designed to test skills and proce- 
dures in laboratories are an important part of overall pre- 
paredness. LPS is one of the few exercises specifically 
designed to test laboratory response to bioterrorism agents. 
CDC is continuing to review the event described in this 
report to further understand the factors that led to the vari- 
ances in biosafety practices during this laboratory profi- 
ciency test. This review will provide additional insights that 
should improve proficiency-testing programs and biosafety 
training. 
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Laboratory-Acquired Brucellosis — 
Indiana and Minnesota, 2006 


In November 2006, two cases of brucellosis in microbi 


ologists at two clinical laboratories were reported to state 
health departments in Indiana and Minnesota. The 
Minnesota Department of Health (MDH) contacted CDC 
regarding this suspected multistate cluster of laboratory- 
acquired brucellosis. MDH and the Indiana State Depart- 
ment of Health (ISDH) asked CDC to conduct further 
testing on Brucella isolates suspected of causing the infec- 
tions and to provide recommendations for appropriate 
response by the laboratories. This report summarizes the 
investigation conducted jointly by MDH, ISDH, and CDC, 
provides guidance on safe laboratory handling of Brucella 
spp., and makes recommendations for responding to Bru- 
cella \aboratory exposures. The results of that investigation 
determined that 146 workers at the two laboratories had 
been exposed to Brucella and that, although two Brucella 


isolates had been handled by both laboratories, infections 


in the two microbiologists were caused by two unrelated 
isolates. Because Brucella spp. pose a risk for aerosol 
transmitted infection, CDC recommended risk assessment 
for all Brucella-exposed laboratory workers, postexposure pro- 
phylaxis (PEP) for those at high risk, surveillance for symp 
toms of disease, and serologic follow-up with workers. The 
events in Indiana and Minnesota emphasize the importance 
of adhering to recommended biosafety practices, timely 
sharing of information regarding laboratory exposures, and 


rapid implementation of response protocols. 


Case Reports 

Indiana. On September 28, 2006, a microbiologist aged 
+7 years (microbiologist A) who worked at a clinical labo 
ratory had onset of high fever, sweating, malaise, anorexia, 
headache, and hip pain. Initially, het symptoms were not 
severe; she did not seek medical treatment until 3 weeks 
later, after her symptoms had progressively worsened. The 
microbiologist was hospitalized on October and recoy 
ered fully with treatment. On October 26, an unidentified 
blood culture isolate from microbiologist A (isolate A) was 
submitted for identification to a Minnesota clinical labora 
tory and determined to be Brucella spp.; both MDH and 
IDSH were notified of the finding. Epidemiologic investi 
gation later revealed that, on July 17, microbiologist A had 
subcultured on an open laboratory bench an unidentified 
isolate (isolate C) from a referring laboratory. Isolate C sub 
sequently was forwarded for identification to the same 
Minnesota clinical laboratory and identified as Brucella spp. 

Minnesota. On October 25, a microbiologist aged 61 
years (microbiologist B), who worked at the same Minne 
sota clinical laboratory that received microbiologist A’s iso 
late, had onset of low-grade fever, fatigue, and night sweats. 
She was hospitalized and recovered with treatment. On 
November 9, the Minnesota laboratory identified a blood 
culture isolate from microbiologist B (isolate B) as Brucella 
spp. and notified MDH. The subsequent investigation 
determined that microbiologist B had not handled isolate 
A from microbiologist A. However, previously she had 
handled on an open bench two unidentified isolates subse 
quently identified as Brucella spp. Her first exposure had 
occurred on July 21 while she was handling isolate C, which 
had been forwarded from the Indiana clinical laboratory. 
The second exposure had occurred on August 8 during test 
ing of an isolate from a Texas referring clinical laboratory 
(isolate D). 
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Investigation and Response 

he investigation revealed that all potentially implicated 
specimens or isolates had been manipulated on an open 
bench, the routine practice for handling unidentified iso- 
lates in these laboratories. No spills or aerosol-generating 
procedures had occurred. Neither laboratory had formal 
protocols for 1) notification and follow-up of staff mem- 
bers who worked with isolates identified as Brucella spp. or 
2) notification of laboratories that forwarded isolates later 
identified as Brucella spp. 

Brucella-exposed workers* from each laboratory were iden- 
tified, and their exposures were classified as either high risk 
or low risk.’ In Indiana, 105 staff members were exposed; 


15 of those exposures were classified as high risk, including 


the exposure of microbiologist A. In Minnesota, 41 staff 


members were exposed; 13 of those exposures were classi- 
fied as high risk, including the exposure of microbiologist B. 
All staff members classified with high-risk exposure, other 
than the two microbiologists who received antimicrobial 
therapy, were advised to receive PEP. 

lo determine the source of the Brucella infections, CDC 
compared blood culture isolates from the two microbiolo- 
gists with the isolates they handled, using multiple-locus 
variable number tandem repeats analysis at 21 genomic 
regions. All isolates were identified as Brucella melitensis 
biovar 3. Matching of 16 genomic amplicons suggested 
that isolate C was the source of infection for microbiologist 
A, the Indiana microbiologist. Matching of 17 genomic 
amplicons suggested that isolate D was the source of infec 
tion for microbiologist B, the Minnesota microbiologist. 

Serial serum samples from the 105 exposed Indiana labo- 
ratory staff members, excluding microbiologist A, were 
tested at CDC for anti-Brucella antibodies, using the Bru- 
cella microagglutination test (BMAT); the Minnesota labo- 
ratory conducted voluntary serial BMAT testing for 11 
exposed laboratory staff members. No additional infections 


were detected in either group. 





* A Brucella-exposed worker was defined as any person present in the microbiology 
iboratory from the time the culture was first manipulated until all culture 
olates were destroyed or removed from the laboratory 


\ high-risk exposure was defined as 1) having direct personal exposure (e.g 


niffing bacteriologic cultures; direct skin contact; pipetting by mouth; inoculation 


praying into the eyes, nose, or mouth performing work on an open 


} } 
ncn 


i.c., outside of biosafety level 3 containment equipment) with an open 
ilture plate containing a Brucella isolate or being in close proximity to such 
work (¢.g., across an open bench top or within 5 feet), or 3) presence in the 
iboratory during any procedure conducted on a Brucella isolate that might 
lt in generation of aerosolized organisms and inhalational exposure (e.g., 
ortexing or catalase testing). A low-risk exposure was defined as being present in 
he laboratory during an exposure but not meeting the definition for a high-risk 


sure 


Reported by: / Griffith, MPH, M Sullivan, MPH, Minnesota Dept of 
Health. ] Howell, DVM, Indiana State Dept of Health. Div of Foodborne, 
Bacterial, and Mycotic Diseases, National Center for Zoonotic, Vector 
Borne, and Enteric Diseases; EIS officers, CDC. 

Editorial Note: Brucellosis is a bacterial zoonotic infection 
usually caused by Brucella abortus, B. melitensis, Brucella 
suis, or less commonly by Brucella canis. Humans usually 
are infected by occupational exposure to infected animals, 
consumption of unpasteurized dairy products from infected 
animals, or inhalation of infectious aerosols. The average 
incubation period for brucellosis is 2-10 weeks but ranges 
from a few days to 6 months. Symptoms include intermit- 
tent fever, chills, malaise, sweating, joint and lower back 
pain, headache, anorexia, and fatigue (/). Untreated bru- 
cellosis can last from several weeks to several years. Chronic 
untreated brucellosis can lead to abscesses in the liver, spleen, 
heart valves, brain, or bone; osteoarticular complications; 
and, in rare cases, death. A definitive diagnosis requires 
that bacteria be cultured from clinical specimens. A pre- 
sumptive diagnosis requires demonstrating high or rising 
titers of specific antibodies in the serum (J). 

Since 1986, fewer than 150 cases of brucellosis have been 
reported annually in the United States (2; CDC, unpub- 
lished data, 2007). However, brucellosis is among the most 
commonly reported laboratory-acquired bacterial infections 
(3). In a review of laboratory-associated infections during 
1979-1999, Brucella spp. accounted for approximately 8% 
of all laboratory infections, 16% of bacterial infections, and 
4% of deaths (4). Infections have occurred from sniffing 
culture plates, spilling blood-culture bottles, mucocutaneous 
exposure to sprays of organism-containing suspensions, 
aerosol generation from ruptured centrifuge tubes, or 
routine laboratory work with Brucella cultures outside of 
biological safety cabinets (5-9). 

Biosafety level 3 (BSL-3) practices, containment equip- 
ment, and facilities are recommended for all manipulations 
of Brucella cultures (Box 1) (JO). Because unidentified iso- 
lates are commonly manipulated on an open bench, inad- 
vertent exposure can occur when Brucella unexpectedly 
grows in a culture. A formal notification and response pro- 


tocol must be used after identification of Brucella spp. Timely 


identification, notification, and appropriate follow-up of 


potentially exposed workers, in combination with worker 
training to maximize awareness and observance of appro- 
priate safety practices, can prevent unnecessary illness and 
hospitalization from brucellosis. Exposures can be mini- 
mized by clinicians and forwarding laboratories clearly iden- 
tifying specimens they suspect to be Brucella. 
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BOX 1. Recommendations for safe laboratory practices to 


avoid exposure to Brucella spp. 





* When brucellosis is suspected, clinicians or forward 
ing laboratories should note on the laboratory sub 
mission: “Suspect o1 rule out brucellosis. 

Review laboratory containment methods and micro 
biologic procedures to ensure compliance with rec 

ommendations in the Biosafety in Microbiological and 
Biomedical Laboratories, Fifth Edition. 

Use primary barriers (1.e., safety centrifuge cups, pet 

sonal protective equipment, and Class II or higher 
biological satety cabinets [BSCs]) for procedures with 
a high likelihood of producing droplet splashes o1 
aerosols. 

Use secondary barriers: restrict access to the labora 

tory when work is being performed and maintain the 
integrity of the laboratory air-handling system by 
keeping external doors and windows closed. 

\void causing splashes or aerosols when performing 
procedures on unidentified isolates. 

Prohibit sniffing of open culture plates to assist in 
the identification of isolates. 

Manipulate isolates of small gram-negative or gram 


variable rods initially inside a BS( 











Once Brucella has been identified (or is highly suspect), 
clinical laboratories should notify the state health depart 
ment and send the isolate to the state public health labora 
tory or nearest Laboratory Reference Network laboratory 
for confirmation and species identification. When Brucella 
is confirmed, the state public health laboratory should 
notify all other laboratories that handled the specimen, and 
exposure to workers should be assessed at the submitting 
laboratory and other laboratories involved. 

Classification of exposures as high risk or low risk by prac 
titioners of occupational health, infection control, or pub 
lic health determines PEP recommendations. PEP is 
recommended for persons with high-risk exposure (Box 2) 
Serologic follow-up for exposed persons using quantitative 
assays (e.g., BMAT) should be performed at the time of 
exposure and at weeks 2, 4, 6, and 24 after exposure. Active, 
regular (e.g., weekly) surveillance for symptoms consistent 
with brucellosis should be conducted for all exposed labo 
ratory workers for 6 months after exposure. PEP and moni 
toring differ for persons exposed to B. abortus RBS1, an 
attenuated veterinary vaccine strain that is less commonly 
associated with human illness, is rifampin resistant in vitro, 
and does not elicit a measurable serologic response using 


available tests (Box 2). Laboratory workers who might have 


BOX 2. Recommendations for surveillance and postexposure 
prophylaxis (PEP) after laboratory exposure to Brucella isolates 





¢ Evaluate all workers exposed to Brucella isolates* and 

classify exposures as either high risk or low risk.’ 

Recommend PEP for workers with high-risk expo 

sures to Brucella isolates. PEP should be offered as 

soon as Brucella exposure has been identified, up to 

the end of the 6-month incubation period. 
Administer doxycycline 100 mg twice daily and 
rifampin 600 mg once daily for 3 weeks or doxy 
cycline alone if exposed to Brucella abortus RBS\ 
strain, which is resistant to rifampin. 
[rimethoprim-sulfamethoxazole (160 mg/800 
mg) should be considered for patients with 
contraindications to doxycycline. 
Pregnant workers with high-risk exposures should 
be considered for PEP in consultation with their 
obstetricians. 

* Discuss potential PEP with workers who have low 

risk exposures to Brucella isolates. 

Obtain baseline serum samples from all workers 

exposed to Brucella, unless exposed to B abortus RBS1 

strain, which does not elicit a measurable serologic 

response using available assays 

Arrange for serologic testing on all workers exposed 


to Brucella \C.2 z, 4, ©; and 4 weeks poste xposure) 


using agglutination testing (e.g., tube or Brucella 


microagglutination testing) at the state public health 
laboratory or CD¢ serologic testing is not recom 
mended for workers exposed to B. abortus RBS1 strain. 
¢ Arrange for regular (e.g., weekly) active surveillance 
tor febrile illness among all workers exposed to 


j 
Brucella isolates tor 6 months after last exposure 














been exposed to Brucella and who have unexplained febrile 
illness consistent with brucellosis should be referred to 
health-care providers for evaluation. Evaluation should 
include blood culture and anti-Brucella antibody serologic 
testing, and treatment for brucellosis should be initiated 


when compatible illness is confirmed 
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Brucella spp. are dangerous infectious bacteria listed among 
CDC's category B bioterrorism agents.» CDC and the Ani- 
mal and Plant Health Inspection Service (APHIS) regulate 
the transfer, possession, or use of such agents in the United 
States. New isolations, laboratory exposures, and other 
incidents associated with the intentional or unintentional 
release of B. abortus (excluding RB51), B. melitensis, or 
B suis must be reported as soon as possible to either CDC 
or APHIS.! Persons seeking assistance in identifying Bru- 
cella spp. or serologic monitoring of exposed persons should 
contact their state health departments or the CDC Bacte- 
rial Zoonoses Branch at telephone, 404-639-1711. 
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Effect of Electronic Laboratory 
Reporting on the Burden of Lyme 
Disease Surveillance — 
New Jersey, 2001-2006 


Lyme disease (LD) is a vector-borne illness caused by the 


spirochete Borrelia burgdorferi and transmitted in the United 
States by blacklegged ticks (/xodes spp.). LD is most 
commonly found in the northeastern, mid-Atlantic, and 


north-central regions of the United States (/). In 2005, 
New Jersey reported 38.6 LD cases per 100,000 popula- 
tion, the third-highest incidence in the United States after 
Delaware and Connecticut (/). Since 1980, New Jersey 
has mandated that health-care providers and clinical labo- 
ratories report all LD cases to local health departments, 
which investigate these reports to confirm that they meet 
the national surveillance case definition. Reports from 
health-care providers typically include exposure and clini- 
cal information needed for case confirmation. In contrast, 
reports from laboratories do not contain exposure and clini- 
cal information, and local health departments must follow 
up with health-care providers to obtain the missing infor- 
mation needed to confirm a case for surveillance purposes. 
In 2002, New Jersey expanded its paper-based laboratory 
reporting system to include electronic laboratory- 
reporting (ELR) for all laboratory-reportable diseases. Dur- 
ing the next 4 years, New Jersey's local health departments 
noted that the number of ELR reports for LD and the time 
needed to handle them had begun to impede the depart- 
ments’ abilities to address other public health priorities. In 
2006, to assess these concerns, the New Jersey Department 
of Health and Senior Services evaluated the state's LD sur- 
veillance system. This report summarizes the results of that 
evaluation, which determined that during 2001-2004, the 
total annual number of LD reports increased nearly five- 
fold (from 2,460 in 2001 to 11,957 in 2004), but con- 
firmed reports increased only 18% (from 2,371 in 2001 to 
2,791 in 2004). ELR represented 51% of reports received 
during 2001-2006, but only 29% were confirmed upon 
investigation. These results illustrate the difficulties associ- 
ated with ELR reporting of LD in New Jersey, especially 
the use of resources needed to address other public health 
problems. Other states with similar difficulties might need 
to reevaluate the resources used to confirm electronically 
reported LD and other notifiable diseases. 

CDC guidelines for surveillance system evaluations were 
used to conduct the evaluation (2). Key LD surveillance 
parameters (e.g., total number of LD reports, number of 
confirmed LD cases, origin of reports [i.e., ELR versus non- 
ELR], and investigation completion status) during 2001- 
2006 were obtained from the New Jersey Communicable 
Disease Reporting and Surveillance System (NJCDRSS). 
NJCDRSS was implemented in 2001, and surveillance data 
from before 2001 are limited to the number of confirmed 
LD cases per year. For surveillance purposes, NJCDRSS 
used the national case definition for LD, in which a report- 
able case of LD was defined as 1) physician-diagnosed 
erythema migrans >5 cm in diameter or 2) one or more 
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objective late manifestations of LD* with laboratory evi 
dence of infection with B. burgdorferi (i.e., isolation of the 
organism or positive serologic testing) in a person with 
possible exposure to infected ticks (3). Reports with labo- 
ratory evidence of infection alone were not considered to 
be cases. The surveillance case definition remained constant 
throughout this period. 


By using NJCDRSS data and chi-square analysis, the 


geographic, age, and seasonal distribution of ELR reports 
was compared with that of non-ELR reports. NJCDRSS 


data did not permit difterentiation of paper-based 


reports from paper-based health-care provider reports within 
the surveillance database; therefore, both types were 
included in the non-ELR category, and analysis of ELR 
reports compared with non-ELR laboratory reports was not 
possible. Surveillance system personnel were interviewed 
to obtain information regarding investigation processes, 
surveillance system structure and flow, funding, and 
personnel resources. 

fotal annual LD report volume increased from 2,460 in 
2001 (before introduction of ELR) to a peak of 11,957 in 


2004 before decreasing to 6,015 in 2006 (Figure). From 


D> 


the introduction of ELR in 2002 through 2006, electronic 


reporting accounted for a substantial number of annual LD 


reports, ranging from a low of 1,142 (in 2002) to a high of 


6,799 (in 2003). These ELR reports accounted for 31% 


220 


71% of total annual reports but only 5%—33% of con- 


firmed cases per year (Figure). The absolute number of 


confirmed cases during 2001-2006 remained steady. 
Among the 13,567 confirmed cases reported during 2002 

2006, ELR and non-ELR cases differed significantly by 
patient residence (p<0.05) and time of year that illness on- 
set occurred (p<0.05). Proportionately more confirmed non- 
ELR cases (8,067 of 9,958; 81%) than confirmed ELR cases 
(2,350 of 3,609; 65%) were associated with residence in 
the higher LD-prevalence region of northern New Jersey than 
with southern New Jersey. A higher proportion of confirmed 
non-ELR cases had onset dates during the usual LD trans- 
mission season of April-September (6,999 of 8,465; 83%) 


than confirmed ELR cases (2,191 of 3,031; 72%).' ELR 





* For purposes of surveillance, late manifestations include any of the following 
when an alternative explanation is not found: 1) recurrent, brief attacks (during 
i period ot weeks or months) ot objective pomnt swelling in one or a few joints, 
occasionally followed by chronic arthritis; 2) lymphocytic meningitis; 3) cranial 
neuritis, particularly facial palsy (possibly bilateral); 4) radiculoneuropathy; 5) 
encephalomyelitis (confirmed by a higher titer of antibody against B. burgdorferi 
in the cerebrospinal fluid than in serum); or 6) acute onset of second- or third 
degree atrioventricular conduction defects that resolve in days to weeks and are 
occasionally associated with mvoc arditis. 

Differences in denominators for geographic and temporal analyses are the result 
of missing data 


FIGURE. Number of Lyme disease surveillance reports and 
confirmed cases, by year and report origin — New Jersey, 
2001-2006 


Year 


SOURCE: New Jersey Communicable Disease Reporting and 
Surveillance System 
* Received via electronic laboratory reporting 


and non-ELR confirmed cases did not differ by patient age 
(median: 42 years for both). 

For the period 2001-2006, LD investigations required a 
median of 2 months to complete follow-up and classify the 
report (range: <1 week—8 months), representing approxi 
mately | hour of active information collection per case. The 
balance of the 2-month period was time spent waiting for 
health-care providers to respond to information requests. 
Diversion of investigators to other public health priorities 
also caused delays in LD investigations. Approximately 24% 
of investigations during the period 2001-2006 were not 
completed before the close of each surveillance period and 
were not included in the year-end final surveillance case 
numbers. Reports that were confirmed after the close of 
the surveillance period were updated in NJCDRSS for the 
preceding year but were not included in the published 
surveillance data. 

State surveillance system personnel reported that before 
the introduction of ELR, a substantial but unmeasured 
proportion of paper-based laboratory reports was never 
entered into the electronic database that served as the 
“investigation pending” list because of a limited number 
of data-entry personnel. With the introduction of ELR in 
2002, all incoming electronic reports were placed auto- 
matically on this list. The effect of this change was to sub- 
stantially enlarge this list and to place a greater demand on 
local health department personnel as they attempted to 


process the greater number of pending reports. As a result, 
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personnel diverted attention from other public health du- 
ties. In 2004, the year when the total number of reports 
referred for investigation peaked, the time required for LD 
report follow-up peaked at 11,957 hours (or approximately 
5.75 full-time—equivalent® investigators) statewide, com- 
pared with 2,460 hours in 2001, before the advent of ELR. 
Reported by: LA McHugh, MPH, S Semple, MS, FE Sorhage, VMD, 
CG Tan, MD, New Jersey Dept of Health and Senior Sves. A] Langer, 
DVM, EIS Officer, CDC. 
Editorial Note: Because of this investigation, New Jersey 
is modifying its LD surveillance system to reduce the sur- 
veillance burden (i.e., the cost of conducting LD surveil- 
lance in terms of personnel committed and funding 
required). New Jersey has adopted the revised national LD 
surveillance case definition (Box) (4), implemented in Janu- 
ary 2008, which provides local and state health depart- 
ments with additional flexibility to classify LD reports as 
confirmed, probable, or suspect cases. Although the revised 
national surveillance case definition alone likely will not 
decrease the LD surveillance burden in New Jersey or other 
states, it will provide a more complete measure of the 
surveillance burden and guide development of sustainable 
surveillance systems that are consistent among states. 
After New Jersey's introduction of ELR in 2002, the sub- 
sequent increase in LD reports referred for investigation 


likely reflected technological improvements in data 


acquisition and not an actual increase in the number of 


laboratory reports received. After ELR initiation, the addi- 
tional volume of pending laboratory reports exceeded local 
investigative capacity. Although the available capacity for 
local investigations was not calculated as part of this evalu- 
ation, the inability of local health departments to com- 
plete LD investigations in a timely manner likely indicates 
that available resources in New Jersey were inadequate to 
meet the demand for these investigations. 

Previous reports have illustrated the complexity of LD 
surveillance in the United States (/,5). In New Jersey, ELR 
implementation increased the proportion of total labora- 
tory reports that were referred for investigation; however, 
the annual total number of confirmed cases remained steady. 
Whether the steady number of confirmed cases during 


2001—2006 is an actual reflection of the incidence of LD 


in New Jersey or merely reflects the maximum number of 


reports that could be confirmed given available resources is 
unknown. The causes for the observed decrease in LD 


reports during 2005-2006 have not yet been established. 





, 


2,080 hours per year 


BOX. Revised national Lyme disease surveillance case 
definition, implemented January 2008 





Confirmed 
A. A case of erythema migrans in a patient with a known 
exposure to Lyme disease,” or 


B. A case of erythema migrans in a patient with labora- 


tory evidence of infection’ and no known exposure 


to Lyme disease, or 
’. A case in a patient with at least one late manifesta- 
tion of Lyme disease® and laboratory evidence of in- 
fection. 
Probable 
Any other case of Lyme disease diagnosed by a health- 
care provider in a patient with laboratory evidence of 
infection. 
Suspected 
A. A case of erythema migrans in a patient with no 
known exposure to Lyme disease and no laboratory 
evidence of infection, or 
. A case in a patient with laboratory evidence of infec- 
tion but for whom no clinical information (e.g., a 
laboratory report) is available. 


Lyme disease reports will not be considered cases if 
the health-care provider specifically states that the ill- 
ness is not a case of Lyme disease or the only symptom 


listed is “tick bite” or “insect bite.” 





SOURCE: Council of State and Territorial Epidemiologists. Position statement 
07-ID-11. Revised national surveillance case definition for Lyme disease 
Available at http://www.cste.org/ps/2007 ps/2007 psfinal/id/07-id-! 1 .pdf 
* Exposure is defined as having been (<30 days before onset of erythema 
migrans) in a wooded, brushy, or grassy area (i.e., potential tick habitats) 
in a county in which at least two confirmed Lyme disease cases have been 
acquired or in which established populations of a known tick vector are 
infected with Borrelia burgdorferi. A history of tick bite is not required 
For purposes of surveillance, laboratory evidence of infection with 
B. burgdorferi is defined as a positive culture for B. burgdorferi, rwo-tiet 
testing interpreted using established criteria, or single-tier immunoglobulin G 
immunoblot seropositivity interpreted using established criteria 
For purposes of surveillance, late manifestations include any of the following 
when an alternative explanation is not found: 1) recurrent, brief attacks 
(during a period of weeks or months) of objective joint swelling in one or 
a few joints, occasionally followed by chronic arthritis; 2) lymphocytic 
meningitis; 3) cranial neuritis, particularly facial palsy (possibly bilateral); 
4) radiculoneuropathy; 5) encephalomyelitis (confirmed by a higher titer 
of antibody against B. burgdorferi in the cerebrospinal fluid than in serum); 
or 6) acute onset of second- or third-degree atrioventricular conduction 
defects that resolve in days to weeks and are occasionally associated with 
myocarditis. 











This analysis revealed statistically significant differences, 
by both county and season, between confirmed LD cases 
in terms of report origin (i.e., ELR versus non-ELR). These 
differences likely were caused by greater use of paper-based 
health-care provider (non-ELR) reports during the warmer 
months, when ticks are more active. This pattern likely is 
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attributable to a higher proportion of patients with early- 
stage LD caused by recent infection, for which serologic 
testing typically is not necessary for diagnosis. In addition, 
in the northern region of the state, where LD prevalence is 
higher, health-care providers might be more likely to clini- 
cally diagnose (and subsequently report) LD. Laboratory 
reports are useful to identify LD cases that otherwise might 
not have been reported by health-care providers and are an 
important component of LD surveillance in New Jersey. 
The findings in this report are subject to at least three 


limitations. First, LD surveillance is influenced by several 


factors not examined in this evaluation (e.g., accuracy of 


laboratory tests for LD and willingness of health-care pro- 
viders to report early-stage cases); accordingly, not all 
potential determinants of LD surveillance burden are con- 
sidered in this report (1,5). Second, demographic and clini- 
cal data for all confirmed LD cases were not available, and 
additional differences might exist between cases detected 
by ELR versus non-ELR beyond those described in this 


report. Finally, analysis of ELR versus non-ELR laboratory 


reports was not possible, which prevented comparison of 


laboratory-reporting types independent of the possible 
influence of paper-based health-care provider reports. 

lo address the problems identified in this report, in Janu- 
ary 2008, New Jersey began automatically classifying all 
new ELR LD laboratory reports that meet laboratory evi- 
dence criteria! as suspected cases under the new surveil- 


lance case definition (4). To reduce the burden associated 





‘ For purposes of surveillance, laboratory evidence of infection with B. burgdorferi 
is defined as a positive culture for B. burgdorferi, two-tier testing interpreted 
using established criteria, or single-tier immunoglobulin G immunoblot 
seropositivity interpreted using established criteria (6—9) 


with contacting health-care providers, investigators will 


only follow up on laboratory reports if a concurrent report 


is received from a health-care provider, until planned 
enhancements to NJCDRSS are in place that will permit 
automated mailing of case-report forms to health-care pro- 
viders for patients with positive LD laboratory test results. 
Some laboratory reports not accompanied by a paper-based 
health-care provider report also will be investigated on a 
case-by-case basis. This change is expected to reduce the 
burden of follow-up on LD reports. New Jersey will con- 
tinue to evaluate and refine its LD surveillance system to 
reduce surveillance burden while improving the quality of 
surveillance data. 
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TABLE I. Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — United States, 
week ending January 12, 2008 (2nd Week)* 





Current Cum be od Total cases reported for previous years 
Disease week 2008 average’ 2007 2006 2005 2004 2003 States reporting cases during current week (No.) 
Anthrax — — — — -_ one 
Botulism 
foodborne 19 16 20 PA (1) 
infant 81 87 76 
other (wound & unspecified) 33 
Brucellosis 104 OH (1) 
Chancroid 54 
Cholera _ 2 
Cyclosporiasis - 75 
Diphtheria — 1 
Domestic arboviral diseases** 
California serogroup 
eastern equine 
Powassan 
St. Louis 
western equine 
Ehrlichiosis/Anaplasmosis 
Ehrlichia chaffeensis 
Ehrlichia ewingii 
Anaplasma phagocytophilum 
undetermined 
Haemophilus influenzae,** 
invasive disease (age <5 yrs) 
serotype b 
nonserotype b 
unknown serotype NY (1), MD (1), GA (2), FL (1), TN (1) 
Hansen disease FL (1) 
Hantavirus pulmonary syndrome 
Hemolytic uremic syndrome, postdiarrheal — 
Hepatitis C viral, acute 5 C Mi (1), MO (1), FL (1), TX (1), OR (1), CA (1) 
HIV infection, pediatric (age <13 yrs)" - 
Influenza-associated pediatric mortality - = 
Listeriosis ¢ NY (1), PA (2), OH (2), NE (1) 
Measles™ 
Meningococcal disease, invasive*** 
A, C, Y, & W-135 
serogroup B 
other serogroup 
unknown serogroup 
Mumps PA (1), MD (1) 
Novel influenza A virus infections N 
Plague 
Poliomyelitis, paralytic 
Poliovirus infection, nonparalytic 
Psittacosis 
Q fever 
acute 
chronic 
Rabies, human 
Rubella" 
Rubella, congenital syndrome 
SARS-Cov* 
Smallpox - _ 
Streptococcal toxic-shock syndrome — -- 102 161 
Syphilis, congenital (age <1 yr) 6 535 FL (2), LA (1), TX (1), OR (1) 
Tetanus — — 20 41 27 20 
No reported cases. NN: Not notifiable. Cum: Cumulative year-to-date counts 
* Incidence data for reporting years 2007 and 2008 are provisional, whereas data for 2003, 2004, 2005, and 2006 are finalized 
Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total of 5 
preceding years. Additional information is available at http://www.cdc.gov/epo/dphsi/phs/files/Syearweeklyaverage. paf 
2 Not notifiable in all states. Data from states where the condition is not notifiable are excluded from this table, except in 2007 and 2008 for the domestic arboviral diseases and 
influenza-associated pediatric mortality, and in 2003 for SARS-CoV. Reporting exceptions are available at http://www.cdc.gov/epo/dphsi/phs/infdis.htm 
Includes both neuroinvasive and nonneuroinvasive. Updated weekly from reports to the Division of Vector-Borne Infectious Diseases, National Center for Zoonotic, Vector- 
Borne, and Enteric Diseases (ArboNET Surveillance). Data for West Nile virus are available in Table II 
* Data for H. influenzae (all ages, all serotypes) are available in Table |! 
Updated monthly from reports to the Division of HIV/AIDS Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention. Implementation of HIV reporting 
influences the number of cases reported. Updates of pediatric HIV data have been temporarily suspended until upgrading of the national HIV/AIDS surveillance data 
management system is completed. Data for HIV/AIDS, when available, are displayed in Table IV, which appears quarterly 
33 Updated weekly frorn reports to the Influenza Division, National Center for Immunization and Respiratory Diseases. One case occurring during the 2007-08 influenza season has 
been reported 
No measles cases were reported for the current week 
* Data for meningococcal disease (all serogroups) are available in Table II 
No rubella cases were reported for the current week 
° Updated weekly from reports to the Division of Viral and Rickettsial Diseases, National Center for Zoonotic, Vector-Borne, and Enteric Diseases 
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TABLE |. (Continued) Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — 
United States, week ending January 12, 2008 (2nd Week)* 
5-year . 

Current Cum weekly Total cases reported for previous years 
Disease week 2008 average’ 2007 2005 2004 2003 _States reporting cases during current week (No.) 
Toxic-shock syndrome (staphylococcal) 2 81 90 95 133 
Trichinellosis — 6 16 5 6 
Tularemia - 113 g 154 134 129 
Typhoid fever 324 324 322 356 FL (1), TX (1), CA (2) 
Vancomycin-intermediate Staphylococcus aureus’ — - 23 2 N 
Vancomycin-resistant Staphylococcus aureus* — _ . 3 1 N 
Vibriosis (noncholera Vibrio species infections) _ 1 356 N N N 
Yellow fever — - = _ 











—: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts 
Incidence data for reporting years 2007 and 2008 are provisional, whereas data for 2003, 2004, 2005, and 2006 are finalized 
Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a total of 5 
preceding years. Additional information is available at http://www.cdc.gov/epo/dphsi/phs/files/Syearweeklyaverage.paf 
> Not notifiable in all states. Data from states where the condition is not notifiable are excluded from this table, except in 2007 and 2008 for the domestic arboviral diseases and 
influenza-associated pediatric mortality, and in 2003 for SARS-CoV. Reporting exceptions are available at http://www.cdc.gov/epo/dphsi/phs/infdis.htm 


FIGURE I. Selected notifiable disease reports, United States, comparison of provisional 
4-week totals January 12, 2008, with historical data 


CASES CURRENT 
DISEASE DECREASE INCREASE 4 WEEKS 
Giardiasis 488 

Hepatitis A, acute 80 

Hepatitis B, acute 98 
Hepatitis C, acute 
Legionellosis 
Measles 
Meningococcal disease 


Mumps 


Pertussis 





1 
Ratio (Log scale)* 
Beyond histcrical limits 
* Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and subsequent 4-week periods 


for the past 5 years). The point where the hatched area begins is based on the mean and two standard deviations of 
these 4-week totals 





Notifiable Disease Data Team and 122 Cities Mortality Data Team 
Patsy A. Hall 


Deborah A. Adams Rosaline Dhara 
Willie ]. Anderson Carol Worsham 
Lenee Blanton Pearl C. Sharp 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Chiamydia' Coccidioidomycosis Cryptosporidiosis 
Previous Previous Previous 
Current 52 weeks Cum Cum 52 weeks Cum Cum Current 52 weeks Cum 
Reporting area week Med Max 2008 2007 Med Max 2008 2007 week 


United States 10,893 20,930 25,201 20,286 31,534 51 30 


New England 543 698 909 901 
Connecticut 27 222 48 22 
Maine 47 49 65 79 
Massachusetts 396 301 648 538 
New Hampshire 52 38 < 68 81 
Rhode Island 21 62 74 139 
Vermont 18 6 42 


Mid. Atiantic 188 2,849 424 4,739 
New Jersey 401 771 
New York (Upstate) 108 537 250 
New York City 645 997 9 1,947 
Pennsylvania 435 848 5 1,771 


E.N. Central 836 3,254 6,414 
lilinois 2 1,010 “ 1,759 
ndiana 259 395 . 009 
Michigan 409 706 
Onio 64 753 
Wisconsin 102 368 


W.N. Central 523 199 
) 186 157 
151 

255 

336 465 

94 

North Dakota 1 7 
South Dakota 49 


S. Atlantic 

Delaware 66 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —: No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median. Max: Maximum 

; Incidence data for reporting years 2007 and 2008 are provisional. Data for HIV/AIDS, AIDS, and TB, when available, are displayed in Table !V, which appears quarterly. 
Chlamydia refers to genital infections caused by Chiamydia trachomatis 

’ Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Haemophilus influenzae, invasive 
Giardiasis Gonorrhea All ages, all serotypes’ 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Cum 
Reporting area week Med Max Med Max 2008 2007 week Med Max 2008 2007 


United States 114 6,760 7,917 6,556 11,046 42 


New England 7 54 108 190 150 153 1 
Connecticut - 18 42 99 16 10 

Maine 1 10 2 2 8 2 2 
Massachusetts 29 - 5 § 128 114 109 

New Hampshire 2 


3 - 2 y 6 2 3 
Rhode Island 15 5 7 15 16 27 
Vermont 


8 5 2 
Mid. Atlantic 97 , 014 441 
New Jersey 11 - - 159 224 
New York (Upstate) 7 : 418 . 108 
New York City 
Pennsylvania 


26 2 352 < 505 
29 2 y 586 27S 604 

E.N. Central 

Illinois 


89 7 K 2,586 2,711 
33 666 669 
Indiana 0 307 2 467 
Michigan 20 482 : 561 
Ohio 37 1,565 75 726 
Wisconsin 21 208 288 
W.N. Central 660 
lowa 81 
Kansas 29 
Minnesota 140 
Missouri 358 
Nebraska 
North Dakota 
South Dakota 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable —: No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median. Max: Maximum 
* Incidence data for reporting years 2007 and 2008 are p/ovisional 

* Data for H. influenzae (age <5 yrs for serotype b, nonserotype b, and unknown serotype) are available in Table | 

> Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE ll. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Hepatitis (viral, acute), by type’ 
A B Legionellosis 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Cum Current 52 weeks Cum 
Reporting area week Med Max 2008 week Med Max 2008 2007 week Med 2008 


United States e 92 82 “ad 74 34 79 107 58 129 32 ad 91 54 











New England 4 5 1 1 5 2 7 4 
nr ticut 1 ) 3 0 0 

0 , 
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Ma 
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Alabama 
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N.M.1.: Commonwealth of Northern Mariana Islands 
J: Unavailable No reported cases N: Not notifiable. Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
, Incidence data for reporting years 2007 and 2008 are provisional 
Data for acute hepatitis C, viral are available in Table | 
ntains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 


(2nd Week)* 





Lyme disease 


Meningococcal disease, invasive’ 


Malaria 


All serogroups 





Previous 
52 weeks Cum 
Reporting area Med Max 2008 2007 





Previous 
Current 52 weeks Cum Cum Current 
week Med Max week 


Previous 
52 weeks Cum Cum 
Med Max 2008 2007 





United States d 290 1,295 


New England 41 301 
Connecticut 11 

Maine 

Massachusetts 

New Hampshire 

Rhode Island 


Vermont 


Mid. Atlantic 

New Jersey 

New York (Upstate) 
New York City 


Pennsy! . 
rennsyivania 


E.N. Central 


Indiana 
Michigan 


Ohic 


Wisconsir 


W.N. Central 
lowa 

Kansas 
Minnesota 
Missour 
Nebraska 
North Dakota 
South Dakota 


S. Atlantic 
Delaware 

District of Columbia 
Florida 

Georgia 

Marviand 

North Carolina 
South Carolina 
Virginia 


West Virginia 


E.S. Central 
Alabama 
Kentucky 
Mississippi 
Tennessee 


W.S. Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 


Mountain 
Arizona 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
Utah 
Wyoming 


Pacific 
Alaska 
California 
Hawaii 
Oregon 
Washington 


American Samoa 

C.N.M.1 

Guam 0 
Puerto Rico N 0 
U.S. Virgin Islands 0 


a 23 39 ‘ y 18 


1 

8) 

0 
4 
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U 


41 49 
3 





C.N.M.|.: Commonwealth of Northern Mariana Isiands 
U: Unavailable —: No reported cases N: Not notifiable 
* Incidence data for reporting years 2007 and 2008 are provisional 


Cum: Cumulative year-to-date counts 


Med: Median Max: Maximum 


~ Data for meningococcal disease, invasive caused by serogroups A, C, Y, & W-135; serogroup B; other serogroup; and unknown serogroup are available in Table | 
* Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Ill. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 
Pertussis Rabies, animal Rocky Mountain spotted fever 
Previous Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum 


Current 52 weeks 
week Med week Med Max 2008 2007 week Med 2008 
34 191 67 11 5 


MF 

















Reporting area 
United States 6 f 6. 
New England 3 1 


it 


Atlantic 


iwafe 


E.S. Central 


AiaDaly 


Ker kK 
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Arkar ] 





nwealth of Northern Mariana Islands 
No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 


Ne 
1g years 200 and 2008 are provisional 
ease Surveillance System (NEDSS) 


igh the National Electronic Diseas 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Salmonellosis Shiga toxin-producing E. coli(STEC)' Shigellosis 
Previous Previous Previous 
Current 52 weeks Cum Cum Current Cum Cum Current 52 weeks Cum 
Reporting area week Med Max 2008 2007 week week Med Max 2008 


United States 315 1,319 543 1,565 14 2 27 < 164 351 552 339 








New England 3 74 
Connecticut - 0 
Maine 2 13 
Massachusetts y 58 
New Hampshire 1 10 
Rhode Island 15 
Vermont 5 


3 11 1 
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Mid. Atlantic 0 189 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable -: No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
* incidence data for reporting years 2007 and 2008 are provisional 

. Includes E. coliO157:H7; Shiga toxin-positive, serogroup non-O157; and Shiga toxin-positive, not serogrouped 

* Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Streptococcus pneumoniae, invasive disease, nondrug resistant’ 
Streptococcal disease, invasive, group A Age <5 years 








Previous Previous 
Current 52 weeks Cum Cum Current 52 weeks Cum Cum 
Reporting area week Med Max 2008 week Med Max 2008 


United States 56 82 168 17 : 59 ot 68 





New England . 28 y g 12 
Connecticut ) 22 ( 2 2 
Maine 3 
Massachusetts 12 
New Hampshire 4 
Rhode Island 1 


Vermont 2 


Mid. Atiantic 40 
New Jersey 2 12 
New York (Upstate) 

New York City é 13 
Pennsylvania é 11 


E.N. Central ¢ 34 
linois 13 
Indiana 2 10 
Michigan 

Ohio 

Wisconsin 


W.N. Central 
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Kansas 
Minnesota 
Missoun 
Nebraska 
North Dakota 
South Dakota 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 
U: Unavailable No reported cases. N: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median Max: Maximum 
* Incidence data for reporting years 2007 and 2008 are provisional 


Includes cases of invasive pneumococcal disease, in children aged <5 years, caused by S. pneumoniae, which is susceptible or for which susceptibility testing is not available 
. (NNDSS event code 11717) 


Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





Streptococcus pneumoniae, invasive disease, drug resistant’ 


All ages Age <5 years Syphilis, primary and secondary 
Previous Previous Previous 
Current 52 weeks Current 52 weeks Cum Cum Current 52 weeks 
Reporting area week Med Max week Med Max 2008 Med Max 
United States 46 97 . 7 1 2 208 278 
14 
3 
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C.N.M.1.: Commonwealth of Northern Mariana Islands 

U: Unavailable No reported cases N: Not notifiable Cum: Cumulative year-to-date counts Med: Median Max: Maximum 

* Incidence data for reporting years 2007 and 2008 are provisional 

' includes cases of invasive pneumococcal disease caused by drug-resistant S. pneumoniae (DRSP) (NNDSS event code 11720) 
Contains data reported through the National Electronic Disease Surveillance System (NEDSS) 








56 MMWR January 18, 2008 





TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 12, 2008, and January 13, 2007 
(2nd Week)* 





West Nile virus disease’ 
Varicella (chickenpox) Neuroinvasive Nonneuroinvasive‘ 


Previous Previous Previous 

52 weeks Cum Cum 52 weeks 52 weeks Cum 
Reporting area Med Max 2008 2007 Med Max Med Max 
United States : 625 1,277 625 141 


New England 13 19 30 
Connecticut ‘ 
Maine" 

Massachusetts 

New Hampshire 

Rhode Island" 

Vermont* 


Mid. Atlantic 

New Jersey 

New York (Upstate) 
New York City 
Pennsylvania 


E.N. Central 
Illinois 
Indiana 
Michigan 
Ohio 


Wisconsin 


W.N. Central 
lowa 

Kansas 
Minnesota 
Missouri 
Nebraska" 
North Dakota 
South Dakota 


S. Atlantic 
Delaware 

District of Columbia 
Florida 

Georgia 

Maryland" 

North Carolina 
South Carolina" 
Virginia‘ 

West Virginia 


E.S. Central 
Alabama‘ 
Kentucky 
Mississippi 
Tennessee" 


W.S. Central 
Arkansas" 
Louisiana 
Oklahoma 
Texas" 
Mountain 
Arizona 
Colorado 
Idaho" 
Montana‘ 
Nevada" 
New Mexico" 
Utah 
Wyoming" 
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ONWN@® 


So8 Staak an-nw 


Pacific 
Alaska 
California 
Hawan 
Oregon" 
Washington 


— 
NOW £2£00-0W 


_ 


American Samoa 

C.N.M.1 - -- 
Guam 24 
Puerto Rico 11 37 
U.S. Virgin Islands — 0 0 


C.N.M.l1.: Commonwealth of Northern Mariana Islands 
U: Unavailable No reported cases. NN: Not notifiable. Cum: Cumulative year-to-date counts. Med: Median. Max: Maximum 
; Incidence data for reporting years 2007 and 2008 are provisional 

Updated weekly from reports to the Division of Vector-Borne Infectious Diseases, National Center for Zoonotic, Vector-Borne, and Enteric Diseases (ArboNET Surveillance). Data 
« for California serogroup, eastern equine, Powassan, St. Louis, and western equine diseases are available in Table | 
* Not notifiable in all states. Data from states where the condition is not notifiable are excluded from this table, except in 2007 for the domestic arboviral diseases and influenza- 
« associated pediatric mortality, and in 2003 for SARS-CoV. Reporting exceptions are available at http://www.cdc.gov/epo/dphsi/phs/infdis.htm 

Contains data reported through the National Electronic Disease Surveillance System (NEDSS). 
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TABLE Ill. Deaths in 122 U.S. cities,* week ending January 12, 2008 (2nd Week) 





All causes, by age (years) 


All causes, by age (years) 





All 


Reporting Area 


Ages >65 





| ssee | asas| 124] 





P&l' 
Total 


All 


Reporting Area 





Ages >65 


sail 25-44 | 1-24 | <1 








New England 637 459 : 40 / 26 S. Atlantic 1,326 844 316 99 3 33 


Boston, MA 148 99 ‘ 14 3 
Bridgeport, CT 42 30 6 5 
Cambridge, MA 20 16 ‘ 1 
Fall River, MA 30 26 2 2 
Hartford, CT 58 36 

Lowell, MA 26 20 

Lynn, MA 13 11 

New Bedford, MA 14 13 

New Haven, CT g 41 

Providence, Ri 79 58 

Somerville MA 3 

Springfield, MA 

Waterbury, CT 

V rcester MA 


Mid. Atlantic 
Albany, NY 
Allentown, PA 
Buffalo, NY 
Camden, NJ 
Elizabeth, NJ 
Erie, PA 

Jersey City, NJ 
New York City, NY 
Newark, NJ 
Paterson, NJ 
Philadelphia, PA 
Pittsburgh, PA 
Reading, PA 
Rochester, NY 
Schenectady, NY 
Scranton, PA 
Syracuse, NY 
Trenton, NJ 
Utica, NY 
Yonkers, NY 


E.N. Central 
Akron, OH 
Canton, OH 
Chicago, IL 
Cincinnati, OH 
Cleveland, OH 
Columbus, OH 
Dayton, OH 
Detroit, Mi 
Evansville, IN 
Fort Wayne, IN 
Gary, IN 

Grand Rapids, Ml 
Indianapolis, IN 
Lansing MI 
Milwaukee, W! 
Peoria, IL 
Rockford, IL 
South Bend, IN 
Toledo, OH 
Youngstown, OH 


W.N. Central 

Des Moines, IA 

Duluth, MN 

Kansas City, KS 

Kansas City, MO 

Lincoln, NE 

Minneapolis, MN 74 
Omaha, NE 88 
St. Louis, MO 77 
St. Paul, MN 59 
Wichita, KS 80 55 18 


--NODSLADNM 





Atlanta, GA 102 65 20 14 
Baltimore, MD 197 108 52 25 
Charlotte, NC 130 78 32 11 
Jacksonville, Fl 196 138 38 

Miami, FL U U U 

Norfolk, VA 73 

Richmond, VA 64 2 13 
Savannah, GA 125 27 

St. Petersburg, FL / 3 26 

Tampa, FL 

Washington, D.C 

Wilmington, DE 


E.S. Central 
Birmingham, AL 
Chattanooga, TN 
Knoxville, TN 
Lexington, KY 
Memphis, TN 
Mobile, Al 
Montgomery, AL 
Nashville, TN 


W.S. Central 
Austin, TX 
Baton Rouge, LA 
Corpus Christi, TX 
Dallas, TX 

El Paso, TX 

Fort Worth, TX 
Houston, TX 
Little Rock, AR 
New Orleans, LA" 
San Antonio, TX 
Shreveport, LA 
Tulsa, OK 


Mountain 
Albuquerque, NM 
Boise, ID 
Colorado Springs, CO 
Denver, CO 

Las Vegas, NV 
Ogden, UT 
Phoenix, AZ 
Pueblo, CO 

Salt Lake City, UT 
Tucson, AZ 


Pacific 

Berkeley, CA 

Fresno, CA 

Glendale, CA 

Honolulu, HI 

Long Beach, CA 

Los Angeles, CA 

Pasadena, CA 2 

Portland, OR y 93 
Sacramento, CA 96 142 
San Diego, CA 2) 133 
San Francisco, CA 5 92 
San Jose, CA 257 181 
Santa Cruz, CA 4 27 
Seattle, WA 37 85 
Spokane, WA 5§ 39 
Tacoma, WA 5 104 


Total 9,039 





U: Unavailable —:No reported cases 


* Mortality data in this table are voluntarily reported from 122 cities in the United States, most of which have populations of >100,000. A death is reported by the place 
occurrence and by the week that the death certificate was filed. Fetal deaths are not included 


t Pneumonia and influenza 


f its 


Because of changes in reporting methods in this Pennsylvania city, these numbers are partial counts for the current week. Complete counts will be available in 4 to 6 weeks 


* Because of Hurricane Katrina, weekly reporting of deaths has been temporarily disrupted 


** Total includes unknown ages 
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